Abstract-In the bacterial decontamination of liquid foods, the use properties of bacterial cells are significantly different from of a sub microsecond pulsed electric field is of significant interest mammalian cells, there is a need to address these effects in because it offers advantages such as negligible thermal effects, bacterial cells.
INTRODUCTION

IE(t)
Pulsed electric field (PEF) technique has been used for ( bacterial decontamination of liquid foods through commercially available devices operating with-pulse durations Extraciuflar \ of several microsecond (hts) [1, 2, 3] . The major drawbacks p g /A associated with multi-hts pulses are low decontamination efficiency and early electrical breakdown. These drawbacks l may be overcome by the use of high-intensity and sub-[ts PEF Cytoplasni sources built with advanced pulsed power concepts. The reduced pulse duration may also influence the mechanism by which PEF inactivates bacterial cells. If the external pulse duration is much less than the charging time constant of cell membrane (<100 ns), it is possible that the electric field could Fig. 1 The first set of experiments were carried out to investigate the information on whether DNA is damaged following 32 ns PEF effect of 700 ns and 32 ns pulses on the cell membrane of E. treatment. The latter mutant lacks the recovery mechanism co/i K12 and E. co/i BL21(DE3) pLysS. The latter contains a that is activated to deal with damage caused by oxidative plasmid bearing the gene for the enzyme lysozyme that causes species. Therefore, experiments with this mutant should reveal whether oxidative species are formed in the course of PEF VI. SUMMARY treatment. The inactivation curves of both the mutants and the wild type E. coli K12 are plotted in Fig. 6 . Interestingly, the An experimental investigation on the effect of sub-hts pulse inactivation kinetics of all three cells do not show any electric field on various mutants of-E. coli cells with the focus remarkable differences. This suggests that cell inactivation of bacterial inactivation mechanism is presented. The through DNA damage is unlikely. However, E. coli experimental results suggest the inactivation of the cells by the possesses more than one DNA-repair mechanism; it is, 700 ns pulse is due to breakdown of cell membrane, whereas therefore, not possible to completely rule out the possibility that the inactivation by 32 ns pulse is possibly due to intracellular PEF does include DNA damage. Further studies with a effect. Experimental results on the effect of 32 ns pulse greater number of mutants are therefore needed. The result for interaction with intracellular components such as DNA are also E. Coli AsoxS is perhaps not surprising because the pulse provided. duration, and probably also the electric field intensity, may not ACKNOWLEDGMENT be sufficient to form active species in the interior of the cells. 155-160, 2000. The inactivation curves of both types of cells subjected to 32 Insulation, vol. 7, no. 5, pp. 637-645, 2000 . ns, 100 kV/cm at 30 pps repetitive PEF treatment are shown in [6] s. J. Beebe et al.,"Nanosecond high-intensity pulsed electric fields Fig. 5 Phys. Med. Biol., vol. 32, no. 8, pp. 933-970, 1987. degradation of some other intracellular component(s).
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